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ABSr'"MACT

P~cat~ioc of USATACCW and !Philco-Pord Co~puter

Sharin-, ?rograms relevant to Operations Pi-e-arch and

Manage..cnt Science and indexed to facilitate findln:,

proj ~'ams with p~art icular probl em solvinE characterist ic s

hes been com-iled. The purpose of the catai'F, is to

encourage and fac-ilitate the use of the ccr-puter timre-

sharina termnral for solutionl of Operitionts T7searc ' -md

14anagemnent Science typrs of problems.
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I. Introduction

The purpose of this document it to provide a visible

list ing of all USATACO and Philco-Ford Computer Ti e-

Sharing Programs currently available that are considered

relevant to the conduct of Operations Research and

:Aanagement Science. The prograns have been indexed by a

classification system, outlined on the following pare to

facilitate finding computer time-sharing progranis with

particular problem solving characteristics. Also, the

USATACO1-: and the Philco-Ford Programs were presentcd in

separate sections to facilitate up-dating.

It is hoped this catalog will assist in the effective

utilization of the comnuter time-sharinT, terminals' at

USATACOA for Operations Research and "ana-ement Science

activities.
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IT. Classifcation S~ystem

1.Curve "ttiig

'4. OPti'nizatjon ieth~ods

$. Plottinc-

6. Pre araton/mduct ion of Dahta

7. 7tatistz-Cal

1-r. 'JSATACOA Co"Iput~r Tie Surin.; 1 'vra-ns

1. Curve ':ittirc,

N~ame )e script ion auc.

Fits a functioni of t!,I variab1ns:

Qr af Jt0 ata po~inti !w

Thp .Ulc'tinn, denhrate.s t.:
a ?e1yno-ii1:

'or one variable.
Up; to 100 data poinlts -nay "
enitered.



II. USATACOA Computer Time - Sharingq Procrans (cort'd)

2. Demonstrations, !Iodels, and Simulation

Name -Iecription LDug

VLBLT Dctermines and -lots values FORTRAN
of availability versus
various a1e .

J. Fleck/'ISTA-Q/ <29 41

DKl A pro&ran to deter-tine average r')RTRAn,
cost of vehicles and production
rate .in yearly incre-ments up to
10 years, with a known cost of
first unit, total number of
units to be produced, and
number of years of production.

D. Kasch/A1CPA-"!CV/X?094l

DK2 A prouram to determine average F ORTR.I
cost and uni cost of vehicle
at various production increments
using standard learning curve.

D. Kasch/A'CP'A-'ICV/X2?24l

'IN-JT Computes mort~age payments, FORTRMA
interest, payment on principal,
and total payment. Prints out
paymert naber, year, month,
interest payment on principal,
total parnent, balance, yearly
totals of interest, and total
interest for mortgage. The
prora.m will comipute for either
a fixed total payment, or for a
fixed payment on principal. It
also allows for a fixed additional
payment on principal.

T. Thero/A ISTA-RIN/X26106

LRNCUR Performs learning curve IIASTC
computations. nrovides
results to a sensitivity
analysis regarding the
learning curve slope para-
meter.

I. lood-tan/AMSTA-SORhl3424,



III. USATACOI Computer Time - Sharing Programs (cont',I)

Name DescriDtion Languagc

.4ARK1 Markov transition matrix FORTr,
IODEL for solution of
randum 4alk ;roblems.
1 eveloped to analvze
recuisitioninri system.
Also can be applied to
such diverse problets as
charge accounts and tank
batt les.

I. oodmanr/ VIST- r)R/,34 2 4F
A program which calculatc FORTV

reliability parameter of
varied vehicle conponents.
rrom these it computes
component reliabilities and
vehicle reliability in
increments of age and mission.

J. Fieck/AASTA-QB/Z'294!

Sl'iRLC Analyses a network representation 7ORT'VV!
of a requisitioning sy0stem havinu
nodes with probabilities assiyned
for taking one branch or another.

1. Spinelli/
I. loodan/AlSTA-SOT/X34246

Supply Performs calculations required FORTRA,!
Control hy AR 710-45 to complete
Study DA Form 17q4 (S April 1968)

(currently batch processing
mode only)

T. .olla-/A'1STA-'JS/X??l73

WBLCRV Based on the theory of median 7ORT7A N

ranks and suspended items,
this program plots failure
points versus failure rate,
scaled to Weibul paper.

J. Fleck/AlSTA-:1/'29q4

DRBLT A program for determining and ,RTRM
plotting durability values
versus various a,es.

J. Fleck/A.ISTA-0/X?941
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III. USATACOI Conpater Time - Sharing Programs (cont'd)

3. latheratical/ Logical

Name Description Language

GELGUS This program is one from the FORTRAN
IBM Scientific Subroutine
package. It solves a set of
simultaneous linear algebraic
equations by the vauss elimin-
ation method. The size of the
set of equaltions is limited
only by computer storage space.

J. Lassila/A4ASTA-US/X2017?

IITERP A subroutine to do linear F9RTRA'!
interpolation.

J. Wollam/ASTA-!'S/X2?l73

LISTOL A subroutine taken directly from -OrTA
IBI's scientific subroutine
package-version IT. This
subroutine i.iverts a matrix
and returns the inverted
atrix and value of the

determinant of the original
matrix to a main program.
User must write a main program
and call subroutine 'MINV.

P. Rilev/A .STA-1'rl/X7 ?69

4AT.8 Accomplishes matrix multi-
plication routine. Procedure
used to dctert.ine if a
nelative cycle exists and
shortest paths in network/
,iraph theory prcblems in
support of transportation/
assi"nment algorithms.

I. C"oodanS-,Q/v3I 2,6

RKG This is an integration sub- Irr'-TR.AN
routine. It uses i fourth-
order Runge Kutta !ill nethod
and a constant step size.

< *R. lloo~terplA'lL' TA-'J"l/22173

IS
:I



III. USATACO Co-iputer Tine - Sharin;,, fr.nram (Cont'-!)

4. Opt imizat iei. Alethods

--Name Description anaua c

SEQAL; This program precribes an
optimum sequence for schedulinir
n jobs on one ruachine by
minimizing the number of
late j obs. The input is
the processi.ig tine and
due-d. tc tl'*,e for each
lob. The pro-ram is based

orn an al;:orithi developed by
T.". '!oore, U of ', in his
recently 7ublishod 1:D thesis.

S. Plottins!

Name ")escription

CALLO" A proram ,,hich draws a semi- TRA'.
lo, rraph fron data stored in
a permanent file. Tt plots Y
values on io7 scale and Y
values on linear scale. It
has the option of not drawing
axis, if desired.

T. Wollam/AMST_-Uc,/.2l73

CALPLT A program to produce linear FO'TRAN
plot on Calconap plotter of
any number of Points.

T. ! 'ollam/A'4qTA-US/X22l73

DUAAY A plot program to be used on FORTRAN
teletype. Thu teletype plots
outnut of up to 1000 points.
rirst quadrant Dlotting only.
No axis labeling in program.

. aley/k% :TA-US/,-27G

'LPCHT A calcomp program to draw FORTRAN
letters, words, and sentences
on the calcomp plotter.

T. !"ollam/AlSTA-'.IS/* 22l73

GENCRV A fortran program which is a FORTRAN
subroutine for plotting points.

T. fleck/AI:STA- 3/,2!I



TIT. USATACO' Computer Ti.ie - Sharingr Procran (cont'd)

Name Description Lang ua.- e

LO:;AX$ A subroutine to plot and label FORT34N
a logarithmic axis.

T. Wollam AMSTA-UfJ/X?2l73

LOGRD$ A progri-n which produces FORTRAN
parallel lines with either
lozarithmic or linear s-acin-.

,1. '-bl1a&i/A iSTA-U!I/X22l73

PLOTI A program which produces FOWTRAN
Dunched tape with a spnecial
format for plotting discrete
points on KAT digital plotter.

r. :1,anning/A1STA_3/rX282l6

PLOT2 A program which produces rOTRAN
punched tape for plotting
continuous qraphs on EIA
digital plot erlannin/A ISTA-11/' ?ql6

PPLOT A subroutine to produce a FORTRAN
character plot on the
teletype cariarge.

J. lamlnA';TA-US/P,2173

6. Preparation/Reduction of )ata

Name Description

DATCOI Prepares data from D0ATPAX (data rORTPAN
file A) in fornat for procesqiv,'
DESTAT. Selects by s-oecification
certain columns and/or rown or
data from referenced datA file X
(DATBA4).

'. Spinelli/

BATC02 Preparen data for IATR.< (data "VTRAN
file X) in foraat for nrocessin,

by ISTATM. ,elects hy specifi-
cation certain columns and/or rows
of data from referenced file Y
(DATMX). 'i. Spinelli/

I. "oodman/A.WA-SOO/. < 3 4 ?46
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III. UI;ATACO;1 CcaiDuter Time - Sharing Program (cont'd)

Name Description Language

DATES! This program prepares data for -)7TLAN
input to LINPRS for linear
progranming solution to an
assignment problem or trans-
portation problem. Also, for
linear programming solution to
allocation problein by -;nor
modification of output from
transportation version of
DATES1.

I. 3oodnan/AM STA-SOR/.34246

DATES2 This program prepares data for 'ORTIAN
input to LINPR' for li ear
programming solution to a
regression problem.

I. loodman/A'ISTA- 'O7/%<34746

7. Statistical

Name Description Lan~uae

ARTWED An analvsis of variance for a
replicated t )-way experinental
design.

C. Rose/A'TSTA-RSD/X?6l33

CONF Calculetes the 95% confidence 7OTR1'I
band for the mean values of Y
for each X.

A. Newell/AASTA-US/>:22173

COVAST Computes percent match, nismn&tch, PASIC
AND "cannot find" in support of
computer file validity studies.

I. Goodman/K4STA-SO/<31 4 2

:IEDR This program calculates the mean BASIC
order numbvr and median ranks
for suspended test Oailure data.
Up to 200 failure numbers are
permitted.

1. Archambault/A'4STA-PJ/'Y34??l

PRDICT For a given set of data, the pro- rORTRAN
gram computeG frequency "DF and
CDF for class intervals and then
plots results.

A. Spinelli/
I. Toodman/AISTA-SOR/34246

8



III. USATkCO1 Computer Time - S'haring Program (conttd)

Name Description Lanua e

RIANDNU Random number generator for
the GE265.

I. Wollam.AISTA-US/X22173

RANSAM Computes recu'*red sample size
N for various values of
statistic being estimated at
a relative error D in nercent.

I, goodman/ASTA-SOR/X34246

RESEQ This program re-orders nmbers
from smallest to largest and
prints them out.

A. 'e well/M0ISTA-US/X22173

SAMSI Allocates sample size N by .AST'C
use of random numbers among
'i sub sa.ples.

I. loodman/ISTA-SOR/X34?46

SAP A progra which is a sensitivity FOT?0.%.1
analysis of proposed scoring
systems. Various proposals are
evaluated using five criteria,
each of which is assigned a
weighted value. The sensitivity
of the total score to various
weighted values can thus be
determined. R.~ Aarson/AMtST -JS/X 22173

SUSNR Performs non-parametric analysis M31SIC
of grouped data, failure and
unfailed (suspended), based upon
the Leonard Johnson technique.

I. loodman/AISTA-SOV.(34246

V I
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IJ *Philco-Ford Computer Time - Sharing Prod;raris

1. Curve Fitting

Name Description Language

CURFIT***  fits 6 d.fferent curves by BASIC
least squares method

INRE3*** Performs multiple linear BAcIC
regression according to
Efrovmons algorithm

-IULFIT*** 'ultiple linear fit with BASIC
transformat ions

MULREG*** Aultiple regression that AL'0L
will perform an analysis
for one dependent variable,
up to six independent
variables. For instructions
... List A'ULTE(***

M'JLTRY*** Allows successive elimination ALGOL
of variables fr6m a multiple
regression analysis. For
instructions... List "fJLTEX***

NICOLS*** Provides a cubic polynomial FORTRAN
with variable coefficients to
fit a given sequence of points.
List NICIN*** for instructions.

SIXCUR*** Linear regression. Fits six ALGOL
different curve types to
bivariant data. For
instructions... List STXEXP***

2. Demrwstrations, "lodals, and qirmulation

Name De scription Language

GUNNER*** Artillery Practice Program PASIC

10



IV. Philco-vord Computer Time - Sharing Programs (cont'd)

3 Mat hematical/Logical

Name Description Lanuag e

FIATRX*** Performs matrix operations on FORTRAN
up to a 20x20 matrix. Finds
the inverse, adioint, and
determinait, List F!iATEX***
for instructions.

i4ATRIX*** Performs matrix multiplication ALGOL
for rectangular -natr ices
having no more than 20 rows or
col. For instructions...List",ATE.(P***

POLFIT*** "its least-souare polynomials PASTC
to bivariate datay using an
orthogonal polynomial method.

SIzrOt,*** Solves simultaneous linear PASIC
equationE.

sI:IEIU*** Computes the determinant of a rORTR/N
atrix. List SI EXP*** for

instructions.

TRUTAB*** Calculates the truth table FORTRAN
for a logic equation and
prints the true positions of
the table. For instructions,
run TRUINS*** (under BASIC
system).

4. Optimization ethods

Name Description Language

CPMONE*** Purifies a network and creates BASTC
input for proaran CP'!Tl'O***for
instructions, list CPINS'***

CPMTWO***. Provides various parameters ALOL
relating to a critical path.
List CP> !IS***for instructions.

LINPRG*** Linear programming. For BASIC
instructions...List LPINFO***

11



IV. Philco-Ford Cornruter Time - Sharing Programs (cont'd)

Name Description Lang uag a

LINPRO*** Linear Programming. List IASTC
LPINST*** for instructions.

LPAL3L*** AL2OL version of LTNPRO*** AL7T

5. Plotting -'

Name Description Lan uag,

CALPLO*** Calculates and/or plots values 1L , OL
of a function of the variable
T.

CALPLT*** Generalized 'lotting Program FORTRAN

r'! ITE,*** X, Y plot routine, inputs BPMTC
either equations cr uz, to
400 data points.

PLOTTO*** Plots up to six ecquations 9ASIC
s £multaneously.

TWI)PLO*** Simultaneous plot of two BAFTr!
funct ions.

XYPLOT*** Plots single valued functions BASTC
of X, with X on the vertical
axis.

6. Preparation/Rcduction of Data

7. Statistical

Name Description LanZ ua-,

BICONr*** Confidence limits for a popu- nS~r
lation proportion using
binomial distribution.

BINDIS*** Calculates binoniil probability RMI

distributions.

BITEST*** Test of binomial proportion. 73ASTC

COLINR*** Calculates confidence limits on RASIC
simple linear regression. List

$ STADES*** for instructions.

12



TV. Philco-Ford "oriputer Time -Sharing Programis (cont'd).

N'ame Description Lnug

CONBIN*** Confidence 1i~tits on proportion !3ASIC
using normal approximations.

CONDPv*** Confidence l.imits on difference !3ASTC
between two means.

CONLIM *** Computes confidence limnits for RASTC
an unknown nopulation mean.

DESTAT*** Analyzes a set of observations AL-,nL
on one variable. r
.nstructions .. . List )SX*

DSKC)\L*** functions as a desk calculator. rORTRAN
For ir.structions list ')SKEXP***

F-TEST*** Calculates value of r' stati;stic- BASIC-
for two sets of data.

ISTAT'1*** Interactive statistics write-up vOITRAN
and sample runs. ISTAT2*** and
ISTAT3*** must be saved under
user number before attempting
to run ISTAT"***. P.un ISTATI:***
for explanation.

ISTATS*** Summary of ISTAT"!*** Comminds. FORTRAN

ONEWAY*** One-way analysis of variance. IIASI !

PROTRE*** Computes mean, standard ALI0L
deviation, and skewiness for ti-!
distribution of any funcLion
consisting of up to 9
distributions.

SrTVPRO*** Applies a Chi-square test to nA T C
several sample proportions.

STATAN Performs a statistinali -nalysis M T
on data for one vari. Iof. L i st
STATEX*** for instruct ior..

STNDEV*** Calculates sarnnle means sample DAST'_I standard deviation and standard
error of samnie mean. (Renlaces
program 1Nf**

13



IV. Philco-Ford Computer Timne - Sharin Programs (cont'd)

Name Description Language

T-TEST*** Calculates value of T statistic D'\STC
for two sets of data.

TWOWAY*** Performs an analysis of variance ALGOL
for 1-way or 2-way classification,
with replication in each cell if
present.

WEIBUL*** Weibul plotting calculations for BASIC
up to 50 data points.

YATES!*** Performs an analysis of variance BASTC
for a 2/N design using Yates
aligotrithm.

YBULKS*** Weibull plotting calculations for PASIC
up to 100 data points.

V. References

Philco-Ford Computer Time Sharing CITLO3***, 2 April 69.

Archambault, Aary and Newell, Annie 3., Listin, of Time
Sharing Computer Programs, USATACO I Mobility Systems
Laboratory, Scientific Computer Division, 1 nctoer F8.

Archambault, lary and Newfell, \nnie G., Listin, o Time
Sharing Computer Programs, USATACOI l1obility Svstems
Laboratory, Scientific Computer D~vision, 1 April 69.
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